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Art Unit: 2859 

DETAILED ACTION 



Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claims 1-15 and 40 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

The claimed invention is directed to a judicial exception to 35 U.S.C. 101 (i.e., an 
abstract idea) and is not directed to a practical application of such judicial exception (e.g., 
because the claim does not require any physical transformation and the invention as claimed 
does not produce a useful, concrete, and tangible result). The language in the claim suggest only 
a combination of instructions without reciting a structure associated to the procedure and lacks 
a tangible result and the end of the procedure. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 2-3 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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With respect to claims 2 and 3, the claim language fails to define what the terms nf and 5/ 
stand for in the equation. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 1-7, 11, 13-22, 26-34, 36-39 and 41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Prammer (US 6,204,663 Bl). 

With respect to claims 1,16 and 27, Prammer discloses a method (and therefore the 
means for executing the method) of estimating a property of interest relating to an earth 
formation comprising (Abstract): conveying a Nuclear Magnetic Resonance (NMR) logging tool 
into a borehole in said earth formation; applying a first pulse sequence having a first associated 
measurement frequency and measuring first signals corresponding to said first pulse sequence 
(Column 3, lines 59-67), said first signals including non formation non-NMR signals resulting 
from an excitation pulse, and, a refocusing pulse in said first pulse sequence (Columns 2 and 4, 
lines 1 1-50 and 6-33 respectively); applying a plurality of additional pulse sequences having 
associated additional frequencies different from each other and from said first frequency; 
measuring additional NMR signals resulting from applying said plurality of additional pulse 
sequences; and determining from said first and said additional measured signals an estimate of 
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said property of interest, said estimate substantially unaffected by said non-NMR signals 
(Column 2, lines 23-67). 

7. With respect to claims 2, 6, 17, 21 and 31, Prammer discloses the step wherein said first 
and said 

additional frequencies are related by an expression of the form m mf2 : where TE is an 

interecho spacing (Column 4, lines 62-65). 

8. With respect to claims 3, 7, 18 and 22, Prammer discloses the step wherein said first and 

said additional frequencies are related by an expression of the form & where TE is an 

interecho spacing (Column 4, lines 62-65). 

9. With respect to claims 4 and 19, Prammer discloses the step wherein a phase of said non- 
NMR signals resulting from said first pulse sequence and phases of non-NMR signals resulting 
from said additional pulse sequences are substantially evenly distributed mound a unit circle 
(Column 2, lines 23-67). 

10. With respect to claims 5, 20 and 34, Prammer discloses the step wherein at least one of 
said first pulse sequence and said additional pulse sequences comprises a CPMG sequence 
(Columns 3 and 4, lines 67 and 1-10 respectively). 

1 1 . With respect to claims 1 1, 26 and 36, Prammer discloses the step wherein determining 
the value of said property of interest further comprises summing said first and said additional 
measured signals (Column 2, lines 46-50). 
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12. With respect to claims 13 and 37, Prammer discloses the step wherein the property of 
interest is at least one of (i) a T2 distribution, (ii) a TI distribution, (iii) a porosity, (iv) a bound 
fluid volume, and (v) a bound volume irreducible (Column 2, lines 23-34). 

13. With respect to claim 14, Prammer discloses the step wherein said first and said plurality 
of additional frequencies are discretely sampled and wherein determining said value of said 
property of interest further comprises forming a weighted summation of said measurements at 
said first and said additional frequencies (Column 2, lines 46-50). 

14. With respect to claim 15, Prammer discloses the step wherein said forming of said 
weighted summation further comprises minimizing a noise in an echo measurement (Column 2, 
lines 46-50). 

15. With respect to claims 28-30, Prammer discloses said conveyance device comprising a 
wireline, drillstring of coiled tubing (Column 1, lines 52-59). 

16. With respect to claims 32-33 and 38-39, Prammer discloses said processor is at a surface 
location or downhole location (Column 1, lines 52-59). 

1 7. With respect to claim 41 , Prammer discloses said non-NMR signal is at least one of (A) 
ringing resulting from an excitation pulse in said RF pulse sequences, and, (B) a ringing resulting 
from a refocusing pulse in said RF pulse sequences (Column 4, lines 6-33). 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

19. Claims 8-10, 23-25, 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Prammer (US 6,204,663 Bl) in view of Edwards (US 6,452,389 Bl). 

With respect to claims 8, 23 and 35, Prammer discloses the claimed invention as stated 
above in paragraph 4 except for the step wherein at least one of said first pulse sequence and said 
additional pulse sequences comprises a modified CPMG sequence having a refocusing pulse 
with a tipping angle of less than 1 80°. However, Edwards discloses the step wherein at least 
one of said first pulse sequence and said additional pulse sequences comprises a modified CPMG 
sequence having a refocusing pulse with a tipping angle of less than 180° (Abstract). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to have at least one of said first pulse sequence and said additional pulse sequences comprises a 
modified CPMG sequence having a refocusing pulse with a tipping angle of less than 180° as 
taught by Edwards with Prammer' s method of estimating a property of interest relating to an 
earth formation for the purpose of having an improved SNR while consuming the same electrical 
power as taught by Edwards (Column 15, lines 10-27). 

20. With respect to claims 9 and 24, Prammer discloses the step wherein said first and said 

additional frequencies are related by an expression of the form T&t2 where TE is an 

interecho. spacing (Column 4, lines 62-65). 

21 . With respect to claims 10 and 25, Prammer discloses the step wherein said first and said 

additional frequencies are related by an expression of the form TB where TE is an 

interecho spacing (Column 4, lines 62-65). 
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Allowable Subject Matter 

22. Claims 12, 40 and 42 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

23. The following is a statement of reasons for the indication of allowable subject matter: 

a. With respect to claim 12, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a method of 
estimating a property of interest relating to an earth formation comprising the step 
wherein said first and said additional signals have a signal loss of less than 0.8% relative 
to a signal that would be obtained at a nominal frequency corresponding to said first and 
said additional frequencies in combination with the remaining limitations of claim 1 
above. 

b. With respect to claim 40, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a method of 
estimating a property of interest relating to an earth formation comprising the step 
wherein said first and said additional frequencies are related by an expression of the form 

' where 5/is a separation of frequencies, n/is the number of frequencies, m is any 
integer that is not a multiple of nf, and t is a time over which a phase difference 
evolves in combination with the remaining limitations of claim 1 above. 

c. With respect to claim 42, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a NMR apparatus for 
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use in a borehole of an earth formation comprising a processor wherein in said processor 
said first and said additional frequencies are related by an expression of the form 

' where 8/is a separation of frequencies, nf is the number of frequencies, m is any 
integer that is not a multiple of n£ and / is a time over which a phase difference 
evolves in combination with the remaining limitations of claim 16 above. 

Conclusion 

24. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additional prior art cited in the PTO 892 discloses MR systems that register 
ringing noise and suppress said signal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dixomara Vargas whose telephone number is (571) 272-2252. 
The examiner can normally be reached on Monday to Thursday from 8:00 am. to 4:30 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on (571) 272-2245. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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